
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



—22— 
ANSWER TO QUERY AT PAGE 143, VOL. V. 




BY GEORGE EASTWOOD, SAXONVILLE, MASS. 

Analysis. — Suppose the costruction effected, and that the required circles 
0, 0', 0", are drawn so as to touch each other and the given circles Q and 
Q', as in the annexed diagram. 

Join the centers and 0" ; 0' and O"; \ 
and Q'; and O' and Q'. Produce 00" I 
to L, and OQ' to H, and upon AD demit j 
the perpendiculars 0"K and (j)' if . 

By a propety of the Arbelos (See Ley- 
bourn's Math. Rep., pp. 207-209), 0"K\ 
= 2FO", Q'M = 4£Q', etc. [See An- | 

ALYST, p. 171, Vol. I.] 

From the triangle 0'0"0, we have 
(O'F+FO")* = 0'O i +0"0 2 +20'O.OK\ 

=(AO—AOJ+(OL-0>Lf+2(AO-AO')OK 
= {A O—A OJ+{A 0-FO"f+2{A O—A 0') OK; 

whence OK=iA^^l-AO. 

Make AO = R, AO' = R', BQ = i2", JTO" = r, and EQ' = *•'; 
then, since iJ = R'+R", we have 

i2+.R' = 2R'+R", R—R' = i2", 

and therefore OK = {2R '+?' '^ -(R'+R"). (A) 

But OK i =00' n — 0"K i =00" 2 — {2FO"f=(R'+R"— rf— 4r*. (5) 
Putting the square of (A) in (5), we deduce 

(jy +*")#*" (C) 

iJ" 2 +(.R'+ £")#'' 

By a similar process we deduce 

,_ (R'+R' r )R'R" 
r ~ ±R" a +{R'+R")R'' 
By the question, r' = EQ' = Q'H, is a given line. Therefore, solving 
the symbolical equation (D) for R', we readily find 
R' = %R"iy'(R"+15r')— 1], 

£ = ^"[v/^'+lSrO+l], 
_ R"(R" + 15r'— 1) 
r .R"+15r'+3 * 



(D) 
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Furthermore, adding AO to OK we find 
A K _ {AO+AO^FO" _ (2R' + R")r _ R"(R" +15r')> / >(R" +15r'- l) 
AO—AO' " R" i2"+15r'+3 » 

and, similarly, 

M JiQ+iQWJ2^5y =ry( ^ +in Hencethi8 

Construction. — On the indefinite straight line AX, set off 
AB = 2AO' = £i2"[iA-K"+15r')— 1], 
AD = 2AO = p!"[i/(.R"+15r')+l], 
BQ = R". 

Bisect AB in O', and AD in O : then, with centers O', O and Q, and 
with radii AO' AO and BQ, describe the circles AEB, AHLD and BOD. 
These will obviously touch each other, two and two. 
Again, on AD set off 

A K= -RV(-R"+15r')(.B" +15r'— 1) 
R"-\-lbr'+Z 
and AM=r'i/(R"+15r'). At Z", erect the perpend. KO" 

2R"{R"+lbr'—l) 
R"+lbr'+S ' 

and at M erect the perpendicular M Q' — 4r'. Finally, with centers O" 
and Q', and radii FO" = R"(R"+Wr'— l)-*-(R" +15r' +S) and EQ' = 
4r', describe the circles FIL, EIH and it is done. 

[The foregoing solution, it will be seen, applies only to a special case of 
the question quoted at p. 143, Vol. V, as the relative position of the given 
circles cannot be arbitrarily taken. No general solution has been recM.] 



NOTE ON THE DIFFERENTIATION OF EXPONENTIAL 
AND TRIGONOMETRICAL FUNCTIONS. 



BY AETEMAS MARTIN, M. A., ERIE, PA. 

The following methods may not be new, but I have not met with them 
in any of the many works on the calculus to which I have access. 
1. Differentiate y = a x . 
We have, by the Exponential Theorem, 

y = a * = ! +x log + ^f+^-f+ etc; 



